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GLVWULFWV ,Q WKH WRWDOSRSXODWLRQZDVDQG WKH*5'3SHU FDSLWDZDV UXSLDKV$VD
UHJHQF\ZLWKKLJKHU*5'3FRPSDUHG WRRWKHU UHJHQFLHV LQ&HQWUDO -DYDSURYLQFHDQGKDVELJ UHJLRQDOSRWHQWLDO
PDLQO\GXHWRWKHH[LVWHQFHRIYLWDOIDFLOLWLHVVXFKDVRLOUHILQHU\FHPHQWLQGXVWU\DJULFXOWXUDODQGLQWKHIXWXUHDQ
RFHDQ SRUW PD\ EH EXLOW ZLWK FDSDELOLW\ RI UHFHLYLQJ WKLUG JHQHUDWLRQ YHVVHOV 7KH FRQGLWLRQ KDV EURXJKW UDSLG
GHYHORSPHQW RI&LODFDS UHJHQF\ IURP UXUDO DUHDV WR XUEDQ DUHDV 6LQFHPDQ\YLOODJHV LQ WKLV UHJHQF\SRWHQWLDOO\
EHFRPH XUEDQ DUHDV D SROLF\ LV QHHGHG WRVXSSRUW DQ HYHQ GHYHORSPHQW RYHU WKH UHJLRQ 7KLV SROLF\ VKRXOG  EH
VXSSRUWHG E\ WKH NQRZOHGJHRI WKH XUEDQ DUHD GHWHUPLQDWLRQ LQ &LODFDS UHJHQF\ 7KH DLP RI WKH VWXG\ LV
GHWHUPLQDWLRQRIXUEDQDUHDVLQ&LODFDSUHJHQF\E\PXOWLYDULDWHDQDO\VLV
9DULRXVVWXGLHVKDYHEHHQFRQGXFWHGLQLGHQWLI\LQJXUEDQDUHDVEXWLQOLQHZLWKPRUHFRPSOH[GDWDDV-RVHSK)
+DLU-UHWDOSRLQWHGRXWWKDW³VRPHRILQIRUPDWLRQFDQEHDQDO\]HGDQGXQGHUVWRRGZLWKVLPSOHVWDWLVWLFV
EXWPXFK RI LW UHTXLUHVPRUH FRPSOH[PXOWLYDULDWH VWDWLVWLFDO WHFKQLTXHV WR FRQYHUW WKHVH GDWD LQWR NQRZOHGJH´
8UEDQDQGUXUDODUHDVKDVEHHQLGHQWLILHGE\.DVLNRHQ.HQ0DUWLQDLQ:HVW-DYDSURYLQFHE\PXOWLYDULDWH
DQDO\VLVZLWKGLVWULFWDVWKHVPDOOHVWDUHDDQGGHWHUPLQDWLRQRIXUEDQDUHDLQ&LODFDSUHJHQF\XVLQJYLOODJHVDVWKH
VPDOOHVWDUHD,QLPSOHPHQWLQJPXOWLYDULDWHGDWDDQDO\VLVSURJUDP6366YHUVLRQZDVXVHG
7KHUH DUH EXQGOHV RI GDWD E\ 9LOODJH 3RWHQF\ 'DWD 32'(6 RI &LODFDS UHJHQF\ DQG E\ PXOWLYDULDWH GDWD
DQDO\VLV IURP  YLOODJHV LQ &LODFDS UHJHQF\ KDV LGHQWLILHG  YLOODJHV DV XUEDQ DUHDV 7KH XUEDQ DUHDV OLHV
VXUURXQGLQJPDMRUURDGQHWZRUNZLWKKLJKHUSRSXODWLRQDQGPRUHIDFLOLWLHVFRPSDUHWRWKHVXUURXQGLQJDUHD
0HWKRGHV
7KHLPSRUWDQWSRLQWRIPXOWLYDULDWHDQDO\VLVLVLGHQWLILFDWLRQRIYDULDEOHVZKLFKKDYHVLPXOWDQHRXVUHODWLRQVKLSV
DPRQJYDULDEOHV'LOORQ7KHUHDUHYDULDEOHVIURPHDFKRIYLOODJHVLQ&LODFDSUHJHQF\IURP9LOODJHV
3RWHQWLDO'DWD32'(6SURGXFHGE\&HQWUDO%HUDXRI6WDWLVWLF7KHPDMRUWHFKQLTXHVGHWHUPLQDWLRQ
RIXUEDQDUHDLQ&LODFDSUHJHQF\IDFWRUDQDO\VLVDQGFOXVWHUDQDO\VLV
)DFWRU DQDO\VLV LV DQ LQWHUGHSHQGHQFH WHFKQLTXHZKRVH SULPDU\ SXUSRVH LV WR GHILQH WKH XQGHUO\LQJ VWUXFWXUH
DPRQJWKHYDULDEOHVLQWKHDQDO\VLV+DLU$QGSULQFLSDOFRPSRQHQWRIDQDO\VLVLVIDFWRUDQDO\VLVZKLFKLVDOO
GDWDLVDQDO\VLVZLWKRXWDVVXPSWLRQWKHXQLTXHYDULDQFHLQWKHGDWD'HZL6DYLWULDQG6UL0DU\DWL
&OXVWHUDQDO\VLV LVDJURXSRIPXOWLYDULDWH WHFKQLTXHVZKRVHSULPDU\SXUSRVH LV WRJURXSREMHFWVEDVHGRQ WKH
FKDUDFWHULVWLFVWKH\SRVVHVLWFODVVLILHVREMHFWRQDVHWRIXVHUVHOHFWHGFKDUDFWHULVWLFV+DLU,WLVDWHFKQLTXH
ZKLFKSXUSRVHLVGLYLGLQJEXQGOHVRIREMHFWVLQVXEFOXVWHUVZKLFKDUHUHODWLYHO\KRPRJHQHRXV'HZL6DYLWULDQG
6UL0DU\DWL
,QWKLVVWXG\WKHILUVWVWHSLVLGHQWLI\LQJYDULDEOHVZKLFKFDQEHXVHGWRGHWHUPLQHXUEDQDUHDV6LQFHHDFKREMHFW
KDVDVHWRIGLIIHUHQWGDWDZKLFKKDYHFRPSOH[UHODWLRQIDFWRUDQDO\VLVDQGSULQFLSDOFRPSRQHQWDQDO\VLVDUHXVHGWR
WUDQVIRUPVYDULDEOHVWRVLPSOHYDULDEOHEXWVWLOOFDQH[SODLQWKHYDULDWLRQGDWDRIWKHREMHFW&OXVWHUDQDO\VLVLVXVHG
WRGHWHUPLQHWKHXUEDQDUHDVLQ&LODFDSUHJHQF\
5HVXOWDQG'LVFXVVLRQV
&LODFDSUHJHQF\DVGDWDIURP&LODFDSLQ)LJXUHVSURGXFHE\&HQWUDO%HUDXRI6WDWLVWLF&LODFDS5HJHQF\
LVRQHRIWKHUHJHQFLHVLQ&HQWUDO-DYDSURYLQFHORFDWHGLQWKHVRXWKHUQSDUWRIWKHSURYLQFHDVVKRZQLQ)LJ
D  7KH ERUGHUV RI &LODFDS UHJHQF\ LQ WKH QRUWK LV %DQ\XPDV DQG%UHEHV UHJHQFLHV LQ WKH VRXWK ,QGRQHVLDQ
2FHDQ LQ WKHZHVW LV:HVW -DYDSURYLQFH DQG LQ WKH HDVW LV.HEXPHQ UHJHQF\&LODFDS UHJHQF\ FRPSULVHVRI
WZHQW\IRXUGLVWULFWVZLWKWZRKXQGUHGVL[W\QLQHYLOODJHVDQGILIWHHQkelurahaniVSUHDGLQJIURPQRUWKWR
VRXWK,WVDUHDLV.PZLWKDGPLQLVWUDWLYHERUGHUVRIHDFKGLVWULFWVKRZQLQ)LJE
&LODFDSUHJHQF\KDVWRWDOSRSXODWLRQRIZLWKWKHGHQVLW\RISHUVRQ.PLQ7KHKLJKHVW
GHQVLW\ LV LQ WKH GLVWULFW ZKLFK IRUPHG WKH FLW\ RI &LODFDS DQG WKH GHQVLW\PRUH WKDQ  SHUVRQ.P DUH WKH
GLVWULFWV  ZKLFK OLHV DORQJ WKH UHJLRQDO URDGZD\V IURP ZHVW WR HDVW VXFK DV GLVWULFWV  0DMHQDQJ .UR\D DQG
*DQGUXQJPDQJX7KHORZHVWGHQVLW\LV.DPSXQJ/DXWGLVWULFWZKLFKOLHVLQWKHVHDVKRUH
7KH GDWD RI FKDUDFWHULVWLF RI HDFK YLOODJHV DUH SOHQWLIXO DQG YDULRXVO\ DYDLODEOH DV SURGXFHG E\ 3RWHQWLDO
9LOODJH32'(6RI&LODFDS UHJHQF\$V WKHPHWKRGRIPXOWLYDULDWH DQDO\VLV WKHGDWDZLOO EH FKRVHQE\SULQFLSDO
FRPSRQHQWDQDO\VLV7KHUHVXOWWKHUHDUHHLJKWHHQYDULDEOHFKRVHQIURPWKHDYDLODEOHGDWDVKRZQLQ7DEOH
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
)LJD&LODFDS5HJHQF\2ULHQWDWLRQWR-DYD,VODQGE$GPLQLVWUDWLYH0DSRI&LODFDS5HJHQF\
7DEOH7KH6HOHFWHG5HOHYDQW9DULDEOHVRXWRI2ULJLQDO9DULDEOH
9DULDEOH 1DPH &RGH
; 1XPEHURI3RSXODWLRQSHU9LOODJH.HOXUDKDQ 3''.
; 1XPEHURI)DPLO\XQLWVSHU9LOODJH.HOXUDKDQ .(/
; 1XPEHURI$JULFXOWXUDO)DPLO\XQLWVSHU9LOODJH.HOXUDKDQ .(/B7$1,
; 1XPEHURI)DPLO\XQLWVZLWKRQHRUPRUHIDPLO\PHPEHUVVLVDUH$JULFXOWXUDOZRUNHUVSHU
9LOODJH.HOXUDKDQ
.(/B%5+B7$1,
; 1XPEHURI)DPLO\XQLWVEHQHILWLQJ3/1HOHFWULFLW\SHU9LOODJH.HOXUDKDQ .(/B3/1
; 1XPEHURI.LQGHUJDUWHQRUHTXLYDOHQWSHU9LOODJH.HOXUDKDQ 7.
; 1XPEHURI(OHPHQWDU\6FKRRORUHTXLYDOHQWSHU9LOODJH.HOXUDKDQ 6'
; 1XPEHURI6HFRQGDU\6FKRROVRUHTXLYDOHQWSHU9LOODJH.HOXUDKDQ 6/73
; 1XPEHURI+LJK6FKRROVRUHTXLYDOHQWSHU9LOODJH.HOXUDKDQ 6/7$
; 1XPEHURI8QLYHUVLWLHVRUHTXLYDOHQWSHU9LOODJH.HOXUDKDQ 37
; 1XPEHURI+RVSLWDOVSHU9LOODJH.HOXUDKDQ 56
; 1XPEHURI0DWHUQLW\+RVSLWDOVSHU9LOODJH.HOXUDKDQ 56%
; 1XPEHURI&OLQLFVSHU9LOODJH.HOXUDKDQ 32/,
; 1XPEHURI3HRSOH0HGLFDO&HQWHUVSHU9LOODJH.HOXUDKDQ 386
; 1XPEHURI3K\VLFDO'RFWRUVSHU9LOODJH.HOXUDKDQ '2.7(5
; 1XPEHURI1XUVHVSHU9LOODJH.HOXUDKDQ %,'$1
; 1XPEHURI3XVNHGHVSHU9LOODJH.HOXUDKDQ 326.('(6
; 1XPEHURI3RV\DQGXSHU9LOODJH.HOXUDKDQ 326<$1'8
6RXUFH32'(6DQGGDWD3URFHVVLQJ
7KHVXEVHTXHQWVWHSLVGHWHUPLQLQJWKHYLOODJHVZKLFKPD\EHFDWHJRUL]HGDVXUEDQDUHDV%\XVLQJWKH6366
SURJUDPYHUVLRQ DQG VHYHUDO WLPHVRI LWHUDWLRQV LW LV LGHQWLILHG WKDWRXWYLOODJHVNHOXUDKDQ LQ&LODFDS
5HJHQF\DUHXUEDQDUHDZKHUHDVWKHUHPDLQLQJYLOODJHVDUHUXUDODUHD7KHYLOODJHVNHOXUDKDQFDWHJRUL]HGDV
XUEDQDUHDVDUHOLVWHGDVIROORZVLQ7DEOHEHORZ
7DEOH9LOODJHV.HOXUDKDQ8UEDQ&DWHJRU\LQ&LODFDS5HJHQF\
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'LVWULFW 9LOODJHV.HOXUDKDQ
'D\HXKOXKXU 'D\HXKOXKXU
:DQDUHMD $GLPXO\DDQG:DQDUHMD
0DMHQDQJ 3DKRQMHDQ3DGDQJMD\D6LQGDQJVDUL-HQDQJ6DOHEXDQG&LEHXQ\LQJ
.DUDQJSXFXQJ .DUDQJSXFXQJDQG&LSRURV
&LSDUL &LSDUL
6LGDUHMD 6LGDUHMD
*DQGUXQJPDQJX *DQGUXQJPDQJX
%DQWDUVDUL 5DZDMD\D%XODNVDULDQG.DPXO\DQ
.DZXQJDQWHQ %RMRQJDQG.DZXQJDQWHQ
-HUXNOHJL -HUXNOHJL:HWDQ
.HVXJLKDQ 0HQJDQWL6ODUDQJ.HVXJLKDQ.LGXODQG.DOLVDEXN
$GLSDOD $GLSDOD
6DPSDQJ 6DPSDQJ
.UR\D .UR\DDQG*HQWDVDU
&LODFDS6HODWDQ 7DPEDNUHMD7HJDOUHMR6LGDND\D&LODFDSDQG7HJDONDPXO\DQ
&LODFDS7HQJDK 'RQDQ6LGDQHJDUDDQG*XQXQJ6LPSLQJ
&LODFDS8WDUD .HERQ0DQLV*XPLOLU0HUWDVLQJD7ULWLK.XORQDQG.DUDQJ7DOXQJ
6RXUFHUHVXOWVRIDQDO\VLV
7KHJHRJUDSKLFDOORFDWLRQHDFKRIWKH9LOODJHV.HOXUDKDQDERYHDUHVKRZQLQ)LJ

)LJ7KH*HRJUDSKLFDO/RFDWLRQRI8UEDQ$UHDLQ&LODFDS5HJHQF\

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'D\HXKOXKXU LVDQROGYLOODJH ORFDWHG LQ'D\HXKOXKXUGLVWULFW LQ WKHQRUWKHDVWRI&LODFDSUHJHQF\$VDQROG
YLOODJHVDQGORFDWHGRQWKHUHJHQF\¶VURDG'D\HXKOXKXUKDVGHYHORSHGEHFRPLQJDYLOODJHZLWKSRSXODWLRQGHQVLW\
KLJKHU WKDQRWKHUYLOODJHV LQ WKHGLVWULFW $GLPXO\DDQG:DQDUHMD LQ:DQDUHMDGLVWULFWDUHYLOODJHV ORFDWHGRQ WKH
QDWLRQDO URDG WKHUHIRUH WKH GHYHORSPHQW LQ WKLV YLOODJHV LV KLJK VLQFHPDQ\ IDFWRUV VXSSRUWLQJ WKLV GHYHORSPHQW
3DKRQMHDQ 3DGDQJMD\D 6LQGDQJVDUL -HQDQJ 6DOHEX DQG &LEHXQ\LQJ DUH YLOODJHV LQ0DMHQDQJ GLVWULFW 7KH\ DUH
ORFDWHGRQWKHQDWLRQDOURDGDQGVRDUH.DUDQJSXFXQJDQG&LSRURVYLOODJHVLQ.DUDQJSXFXQJUHJHQF\
&LSDUL D YLOODJH LQ &LSDUL GLVWULFW 6LGDUHMD LQ 6LGDUHMD GLVWULFW *DQGUXQJPDQJX YLOODJH LQ *DQGUXQJPDQJX
GLVWULFW 5DZDMD\D %XODNVDUL DQG .DPXO\DQ YLOODJHV LQ %DQWDUVDUL GLVWULFW %RMRQJ DQG .DZXQJDQWHQ YLOODJHV LQ
.DZXQJDQWHQGLVWULFW-HUXNOHJL:HWDQYLOODJHVLQ-HUXNOHJLGLVWULFW0HQJDQWL6ODUDQJ.HVXJLKDQ.LGXO.DOLVDEXN
YLOODJHVLQ.HVXJLKDQGLVWULFW$GLSDODYLOODJHVLQ$GLSDODGLVWULFW6DPSDQJYLOODJHVLQ6DPSDQJGLVWULFW.UR\DDQG
*HQWDVDUYLOODJHVLQ.UR\DGLVWULFW DUHYLOODJHVORFDWHGLQSURYLQFLDOURDGDQGPRVWRIWKHPDUHPXQLFLSDORIWKH
GLVWULFW
'LIIHULQJIURPYLOODJHVPHQWLRQHGDERYHDUHYLOODJHVLQ&LODFDS6HODWDQ&LODFDS7HQJDK&LODFDS8WDUDGLVWULFWV
VXFK DV 7DPEDNUHMR 7HJDOUHMR 6LGDND\D &LODFDS 7HJDO.DPXO\DQ 'RQDQ 6LGDQHJDUD *XQXQJ6LPSLQJ
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